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7.1.2 Potentially active seismic faults
(1) In the presence of active tectonic faults [...] structures of Consequence Classes CC2 and CC3 should
only be constructed if a) and b) are satisfied:
a) a continuous stiff foundation is provided,

b) the soil cover exceeds a certain thickness Hcov between the rock formation and the foundation
elevation.

(2) The depth Hcov defined in (1) may be taken from Figure 7.1.

(3) The foundations of structures of Consequence Classes CC2 and CC3 satisfying (2), constructed in the
vicinity of tectonic faults, should be designed to minimize the effect of faulting on the structural
performance of the structure. Bearing piles should not be designed to cross the potential fault plane,
and their tip should be located at least 5 diameters away from this plane.

NOTE 1. The vicinity of a potential fault means a relative broad region (of the order of a few hundred
meters) from a hypothesized (or even previously activated) fault line.


https://www.gov.il/he/departments/publications/reports/research_1073

NOTE 2. To satisfy (3), design of appropriate foundations can include interventions in the soil under or
surrounding the structure.

(4) For extended structures, like bridges, underground structures and tunnels, special provisions should be
taken to accommodate differential displacements, or to design adequately stiff foundations.

(5) The simultaneous effects of fault rupture with structural vibrations due to ground shaking may be
neglected.

100 150 w = 00
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Figure 7.1: Thickness Hcov of minimum allowed soil cover versus average soil shear wave velocity vs in depth of
influence of foundation: (a) low seismicity; (b) moderate seismicity; (c) high seismicity
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Sketch of a strike-slip fault under the middle of a square foundation causing rotation --
)right: plan of the horizontal surface; left: 3D view). Adapted from Agalianos et al, 2019.
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Sketch of a strike-slip fault hitting under the 1/3 of the width from the side of a square —-
foundation causing very small horizontal translation Ax along the fault strike (right: plan of the
horizontal surface; left: vertical section through the middle). Adapted from Agalianos et al, 2019
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Different response to strike-slip faulting emerging through the middle of two —-
foundations: (a) of a square foundation that id undergoing rotation — top; and (b) of a rectangular

foundation with aspect ratio L/B = 4 which causes the fault to almost completely deviate and leave the
foundation intact — bottom.
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7.2.8 Overturning. Buildings shall be evaluated or retrofitted
o resist overturning effects caused by seismic [orces. Each
vertical-force-resisting element receiving earthquake forces
caused by overturning shall be investigated for the cumulative

effects of seismic forces applied at and above the level under

consideration. The effects of overtuming shall be evaluated at

cach level of the structure as specified in Section 7.2.8.1 for linear

procedures and Section 7.2.8.2 for nonlinear procedures. The
effects of overturning on foundations and geotechnical

components shall be considered in the evaluation or retrofit of

foundation regarding strengths and stiffnesses as specified in
Chapter 8.

7.2.8.1 Overturning Effects for Linear Procedures. Where
linear procedures are used, overturning effects shall be resisted
through the stabilizing effect of dead loads acting alone or in
combination with positive connections of structural components to
components below the level under consideration.

Where dead loads alone are used to resist the elfects of

overturning, Eq. (7-5) shall be satisfied:

Mg > My /(CCoT) (7-5)
where

Meor = Total overturning moment induced on the element
by seismic forces applied at and above the level

under consideration. Overturning moment shall be
determined based on seismic forces calculated in
accordance with Section 7.4.1 for LSP and 7.4.2
for LDP;

Mgr = Stabilizing moment produced by dead loads acting
on the element;

C, and C, = Coefficients defined in Section 7.4.1.3.1; and
J = A coefficient defined in Section 7.5.2.1.2.

The quantity Mo7/(C,C,J) need not exceed the overturning
moment on the element, as limited by the expected strength of the
structure. The element shall be evaluated for the effects of
increased compression at the end about which it is being over-
turned. For this purpose, compression at the end of the element
shall be considered a force-controlled action.

Alternatively, the load combination represented by Eq. (7-6)
shall be permitted for evaluating the adequacy of dead loads
alone to resist the effects of overtumning.

0.9M gy > Mor /(CCapor) (7-6)

where

por = 10.0 for Collapse Prevention;
= 8.0 for Life Safety: and
4.0 for Immediate Occupancy.

Where Eq. (7-5) or (7-0) for dead load stability against the
effects of overturning is not satisfied, positive attachment between
elements of the structure at and immediately above and below the
level under consideration shall be provided. Positive attachments
shall be capable of resisting earthquake forces in combination with
gravity loads as deformation- or force-controlled actions in accor-
dance with Eq. (7-34) or (7-35) and applicable acceptance criteria
of Eq. (7-36) or (7-37), respectively.

C'; = Maodification factor to relate expected maximum inelastic
displacements to displacements calculated for linear elastic
response. For fundamental periods less than 0.2 s, C) need
not be taken as greater than the value at 7= 0.2 s. For
fundamental periods greater than 1.0 s, ¢ = 1.0.

Hstrength — !

Ci=1+ (7-22
I al? .

where

« = Site class Tactor:

= 130 site Class A or B:

90 site Class C:

60 site Class D, E, or F;

Hsiengm = Ratio of elastic strength demand to yield strength
coefficient calculated in accordance with Eqg. (7-31)
with the clastic base shear capacity substituted for
shear yield strength, V:

T = Fundamental period of the building in the direction
under consideration, calculated in accordance with
Section 7.4.1.2, including modification for SSI effects
of Section 7.2.7, if applicable:

C> = Modification factor to represent the effect of pinched
hysteresis shape, cyclic stiffness degradation, and
strength  deterioration on maximum  displacement
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